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Abstract 



In 3 study of individual differences in long-term memory 
access* university undergraduates verified a) whether an item 
was a member of a category i b) whether two items belonged in 
the same category* and c) whether two words had the same name* 
Reaction times from these tasks were correlated with verbal 
ability* as measured by performance on a standardised test of 
vocabulary and reading comprehension ♦ A relationship was found 
between verbal ability and react ion* time in the verification 
tasks* These results are contrasted with those of Hogahoam and 
Peiiegrinb < 1978 )f who failed to find such a relationship* The 
results indicated that the various reaction time measures form 
a single factor that bears a moderate relationship to reading 
and vocabulary measures* 
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Written language depends on the arbitrary connection of 
symbols with their referents* There is no particular reason 
why the symbols "A" and "a" should refer to the first .tetter of 
the alphabet* Similar ily* there is no reason why "cat" should 
be the linguistic symbol for a small * domesticated feline* We 
simply have to memorize the associations that oar language 
uses* In the last ten years there have been several studied 
indicating that the speed of retrieving such associations is a 
stable dimension of individual differences* and that this 
dimension bears a moderate * but reliable* statistical 
relationship to scores on conventional written aptitude tests* 
the correlation is -*3 (long retrieval times are associated 
with low aptitude) in homogeneous groups of subjects* such as 
college students* The absolute differences in retrieval times 
mas be considerable if one compares groups of widely varying 
abilities* such as normal young adults and educable mental 
retardates (Hunt* 1978* 1980)* 

Much of the evidence for the assertion that name retrieval 
is related to verbal aptitude is based upon studies Using some 
variant of the stimulus matching paradigm developed by Posner 
and Mitchell (1967)* In a stimulus matching paradigm* the 
subdect is presented with two visual symbols* and asKeri to 
indicate whether or not they name the same item* Examples are 
the letter pbxp A-A* which is a physically identical (PI) pair* 
and A-a* which is a name identical ( NI ) pair* Responses are 
faster to PI than to tit pairs* and the difference between the 
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two types of pairs is smaller in groups of higher verbal 
ability* Indeed* both name matches ©rid physical matches tend 
to be faster in higher* abi lity groups t although time for a name 
match is more highly correlated with verbal ability measures 
than is time for a physical match (Hunt* Lunnehorg* & Lewis* 
1975 >♦ 

The fact that performance in the stimulus matching 
paradigm is tied to verbal aptitude is riot* in itself $ of great 
interest ♦ interest ar i ses from the interpretation of the 
paradigm* If reaction time in the stimulus matching paradigm 
is s measure of speed of retrieval of overlearned in/f or mat i on f 
then the association of retrieval speed with verbal aptitude 
gives us information about the processing which underlie* a 
complex talent* But is this interpretation of the tasK 
appropriate? As is virtually always the case in exper intents j 
psychology* several models have been proposed to explain 
performance in this task (Posner* 1978)* Thus in order to 
buttress the theoretical conclusion* it would be desirable to 
show that other measures of the speed of access to overlearned 
semantic information are correlated with verbal ability* 

Hogabbam and Peliegrino (1978) attempted to do dust this* 
They used a semantic categorisation task in which observers 
were first told a category name t and then presented with a 
sequence of nouns and line drawings ♦ The task was to indicate 
whether each item in the seauence was an exemplar or 
non-exemplar of the category* Hogahoarit and Peliegrino found 
(as had other investigator s > that reaction time for 
categorisation was a function of stimulus type* freauencs of 
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occurrence of the stimulus as an exemplar of its CBtesoryf and 
type of decision (positive or negative)* However * they did not 
find sny relationship between category identification time and 
verbal ability* as measured by the Scholastic Aptitude Test 
(SAT)* Hogaboam and Pellegrino concluded that previous 
findings based on the stimulus matching paradigm might not be 
due to individual differences in the process of retrieving a 
name from memory* They argued instead thst the previous 
findings might have been due to more intelligent subjects being 
more adept at responding to the unusual task demands of the 
stimulus matching paradigm* 

Hogaboam and Pellegrino raised an important issue* If the 
results obtained from the stimulus matching paradigm are due to 
task demands* rather than to the retrieval of information from 
memory* the previous results should be reinterpreted* (Indeed* 
the phenomemon of individual differences in adjustment to task 
demands would itself be worth explanation* ) Before drawing 
this conclusion* however* we wished to replicate the empirical 
findings reported by Hogaboam and Pellegrino* In particular* 
certain aspects of their statistical treatment end their 
interpretation of the semantic categorization paradigm raised 
some questions* 

To summarize Hogaboam and Pe i legrino' s argument* then 
observed that a) measures derived from the semantic 
categor iza tion task were suf f ici ently reliable to produce the 
nomothetic effects (e*g* effects of taxonomic category and 
frequency) observed by others* but b ) these measures were not 
"significantly" correlated with measures of verbaj ability* 
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They concluded that because the : semantic categorization tasR 
certainly requires subjects to access semantic information iri 
ionsf-term memory* the failure to find significant correlations 
is evidence aiainst a relationship between speed of access to 
semantic information and verbal ability* 

Three issues cloud interpretation of Hosfshosm and 
PeilesJrino's data: reliability of their measures* power of 
their design* and theoretical interpretation of their semantic 
categorization paradigm* The fact that Hoiahoem and PeiieSrino 
found several experimental effects to be statistically reliable 
is irrelevant to the Question of whether their reaction time 
measures provided reliable measures of individual performance* 
The statistical tests required to establish nomothetic effects 
are different from the statistical tests required to establish 
individual differences effects* arid it is auite possible for a 
set of data to he reliable with respect to one type of test and 
unreliable with respect to the other* HdEfehdam and Pellegrino 
did not collect data on the reliability of their measures as 
indicants of individual performance* 

A second cause for concern is that Hogabdsm arid PeJlesfrino 
used only 34 subjects in their experiment* Thus their study 
might be faulted for a lack of statistical power * since the 
statistical power of a test of the null hypothesis that r = 0* 
Si ven a true correlation of -*3* is only *54* An al ternati ve 
to testing the hypothesis that p = 0 is to use a likelihood 
ratio to compare the probability that a given correlation 
coefficient was obtained by sampling from a population in which 
r « 0 to the probability that it was obtained by sampling from 
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a POPuJation in which r « -3* In their published report* 
Hogahoam and Pellegrino did not present the correlations they 
obtained* but Pellesfrino has since* provided them for us* They 
range from © to -;25* In most esses the likli hood ratios favor 
the hypothesis that the sample was drawn from, a population in 
which r=0* 

Schwartz ( 1980 ) raised a non-statistical Question about 
Hogahoam and Pel legr ino's experiment* the procedure required 
the subject to memorize a category name <e*g* BIRD) and then 
determine whether 24 stimuli were exemplars or non-exemplars of 
that category* Thus the subject was asked to hold the category 
name in short-term memory while responding to the items to be 
categorised* This differs from the stimulus matching 
procedure* in which short-term memory requirements are much 
reduced* It has been observed that short-term memory 
performance does not correlate with verbal ability scores* 
except when the contrast is between widely separated groups 
such as university students and mental retardates (Hunt* 1978? 
see also Mataraszo* 1972 for a discussion of some psychometric 
evidence* ) Schwartz argued that short-term memory reauirements 
in the semantic categorisation task may have affected the 
observed pattern of individual differences* Another 
complicating fact is that some of Hogahoam and Pellegrino's 
measures involved the categorisation of pictures* Whether or 
not the naming of a picture is the same as the naming of a word 
is at least arguable* Indeed* some would claim that different 
brain regions are involved (tfaish* 1973)* 

Because Hogahoam and Peiieirino did not observe 

R 
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correlations between verbs! ability arid semantic 
categorisation * they concluded that the correlation between 
verbal ability end stimulus matching was due to special aspects 
of the stimulus matching task that do not involve access to 
name codes* An al ter native explanation is that the failure to 
observe correlations between verbal ability and the semantic 
categorization task might be due to the introduction of 
information processing requirements into the semantic 
categorisation task that do not BFpGsr in stimulus matching and 
that are not associated with verbal ability* 

In order to -resolve these issues* Hogaboam and 
Pel lesr ino' s study was replicated and extended ♦ The number of 
subjects was increased to address the issue of statistical 
power ♦ In addition* the number of trials contributing to each 
measure was increased* and data was collected on the 
reliability of the measures* Finally* the experiment was 
designed to examine the relationship between short-term memory 
and verbal ability* 

Method 

The experiment consisted of three phases* In the first 
phase* Hogaboam and Pellegrino's experimental procedure was 
replicated as exactly as possible* based on the information in 
their pu hi ished r epor t ♦ In the second phase* subjects 
completed add a t ion al trials in the Hogaboam and Pel iisriho 
semantic categor izat ion task in order to increase the 
reliability of the reaction time measures* Finally* a number 
of other experimental tasks were administered in an effort to 
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examine more careful ly the differences between the semantic 
categorisation and the stimulus matching paradigms* In these 
additions! tasks* the short-term memory demands and the nature 
of the yes-ho decision were both varied* 

Hogahoam and Pellegrind used the verbal score from the SAT 
as their criterion measure of verbal ability* Some of our 
subjects had verbal scores dh the Washington Pre-College (UPC) 
Test* which is similar to the SAiT ♦ However * since college 
entrance examination scores were not available for all of our 
subjects* our criterion measure was the Nelson-Denny Reading 
Test (I960)* which provides measures of reading rate* 
vocabulary r and reading comprehension ♦ High correlations have 
been found between the Nelson-Benny Test and verbal scores on 
the tfPC (Palmer* MacLeod* Hunt* and Davidson* Not© 1 )♦ 
Subjects. 

The subjects were 75 University of Washington 
undergraduates ♦ They were paid $15 for their par ticipati on *- 
Subjects were run in groups of 2 to 6i Due to attrition and 
computer failure* data was not obtained on all measures from 
all subjects ♦ 
A ppar atus 

A NOVA 3 computer controlled stimulus presen tation and 
response collection for the reaction-time tasks* Eur in g 
Session 3 * which involved presen tation of both words and 
pictures* subjects were seated at individual desRs that held 
response Keyboards* Slides were projected by a KodaR carousel 
850H si joe projector onto 38x8 foot white screen viewed by 
all subjects in the group* Pioneer SE20A 81 headphones were 

10 
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used for auditory feedback* Daring Sessions 2 end 3* subjects 
were seated in individual sound-attenuatini booths* Each booth 
contained. a response keyboard and 3n independen tiW-con troJ led 
TeKtronix 604 cathode ray tube oscilloscope on which the 
stimuli were presented* 
Procedure 

Subjects participated in three one and one-half hour 
sessions* AH subjects performed the same tasks in the same 
order* fable 1 shows the order of task presentation* 



Insert Table 1 about here 



For all tasks? subjects were told to work as Quickly as 
possible without makifig errors* Feedback was provided for the 
reaction-time tasks* During Session If subjects heard a tone 
whenever they itiade an error* Burins Sessions 2 and 3* subjects 
received "OK" or "No 11 messages on their screens* after each 
trial * informing them of the accuracy of their response* In 
addition* during Sessions 2 and 3* after every set of eight 
trials subjects saw their reaction-times in milliseconds 
averaged over those eight trials* and the total number of 
errors they had made so far* If they wished* subjects could 
reJa* for a moment in their booths at this time* When they 
were rftfadv; to begin the next set of eight trials* they pressed 
sny ke^ on their response boards and the next triaJ began 250 
msec J.2ter * Thereafter* trials were spaced 500 msec after 

11 
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trial 4 fesdhack* Every trial was preceded by a warning dot 
which appeared for 250 msec in the center of the screen* There 
was a 250 msec interval between the offset of the warning dot 
and the? onset of the stimulus* 
SESSION 1 

Semen ti c Categor i sati on ♦ This task * which was a 
replication of Hodsbosni and Pellegrino's procedure* was 
performed at the beginning and end of Session 1* Subjects were 
asked to determine whether ah item belonged to a specified 
semantic category* For example* they might be" asked to respond 
as to whether a car is s vehicle* As in the Hogaboam and 
Pel legr ino study* the furniture category was used for practice 
trials* and the experimental categories were* carpenter's 
tools* vehicles* body parts* four-legged animals* weapons* 
articles of clothing* kitchen utensils* musical instruments* 
insects* and fruits* Three high and three low taxonomic 
frequency items from each of the experimental categories were 
selected from the Battig and Montague (1969) norms* The 
average taxonomic freauency was 303 for the high frequency 
items and 32 for the low freauency items* (Hogaboam and 
Pellegrino's average freouencies were 350 and 34* 
respectively*) The Kucera and Francis (1967) average printed 
frequency was 64*1 for the high freauency items and 3*3 for the 
low frequency items* (Hogaboam & Pellegrino's average printed 
frequencies were 84 and 4*5 for high and low items* 
respectively*) Each item was depicted as an unambiguous line 
drawing and as an uppercase printed word* Slides were made of 
the drawings and words* Slides were also made of each category 
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name? printed in upp^rcsse letters and underlined* 

A block of trials consisted of a category name followed by 
24 itenisi Twelve of the items were exemplars and 12 were hot* 
The positive items (exemplars) were three high and three low 
taxononiic frequency members of the category * each presented 
once as a word and ence ss a Picture* Negative items for the? 
practice block were taken from categories not used in this 

experiment* Negative items for the first five categories were 

_ \ 

taKen from the positive items of the last five categories* 

Negative items for the last five experimental categories were 

taken from the positive items of the first five categories* The 

12 negative items in each block consisted of three items of 

high taxonomic frequency in their own categories* and three 

items of low taxohomic frequency* items were represented as 

both pictures and words* Half of the subjects saw one set of 

five categories first* and the other half of the subjects saw 

i 

the otjher set of five categories first* The order of 
categories within each set of five categories was varied for 
each ^roup of subjects according to a Latin square design* 

E^ach category name was displayed for 3000 msec* Each item 
was displayed for 1000 msec* Subjects were instructed to press 
the right key if an item was a member of the category and the 
left key if it was not* Subjects heard a tone through 
headphones whenever they made an error* 

Nelson-Benny Vocabulary Test; Form B of the vocabulary 
portion of the Nelson-Denny (I960) test was administered* 
Subjects were given ten minutes to answer 100 items* Subjects 
were instructed to select the best definition of a word from 

13 
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among five choices* Responses were recorded on the 
Nelson-Denny self-marking answer sheet* * 

Nelson- D enny Reading Test* Form B of the comprehension 
arid reading rite portion of the Nelson-Denny (I960) test was 
administered* Subjects were given 20 minutes to reed eight 
selections arid answer four multiple-choice Questions at the end 
of each selection* While answering Questions* subjects were 
allowed to refer back to the relevant passage* If they had 
difficulty with 3 Question 9 they were told to make 3 reasonable 
effort and then go oh to the next Question i Subjects used the 
Nelson-Denny self-marking answer sheet to record their 
responses* 

The first minu te of the test was used to determine reeding 

rate* Subjects begarf'r eading the passage and? at the end of 

one minute * they were told to stop on the line they were 

reading and record that line number on their answer forms* 

When this was completed; subjects resumed their reading* 

Sen4#j Tce^icture Comprehen sion Test * This pbpgp and pencil 

test is divided into five sections (Lahsman* 1977)* Because of 

time restraints* only the first three sections were 

administered* Section 1 was considered practice* Each section 

contains 6 4 items* For each item* subjects were asked to 

determine whether a sentence accurately described a picture 

(Clark & Chaser 1972)* The stimuli consisted of IS descriptive 

sentences that varied in linguistic complexity (e*g* plus above 

+ * 

star* stsr isn't above plus)* and two pictures ( * + )♦ If the 
sentence correctly described the picture* subjects were to mark 
thp T for truer otherwise* they were to mark the F for false* 

14 
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Subjects were siven 2*5 minutes for each of the three sections* 
The sentence-picture comprehension task provided a ionics! 
verbal task that * presumably* depends less upon access to the 
meaning of words than the ether. tasks* Obviously* a person 
doing a sentence-picture comprehension task must Know what the 
words mean* However* only six words are used in this task* 
Thus it is more dependent upon the manipulation of verbal items 
in working memory (Baddeley* 1976) than upon the retrieval of 
information about the names of the stimuli* In a previously 
conducted analysis of the information processing correlates of 
re?adins5* we found that sentence verification and stimulus 
matching were predictors of different components of reading 
skill* sentence-picture comprehension was more related to 
reading comprehension and stimulus matching was more related to 
reading speed < Palmer et al ♦ * Note 1 )♦ Thus* we might expect 
the semantic tasKs and the sentence-picture comprehension task 
to make independent con tr ibu tions to the prediction of verbal 
ahi 1 ilie scores ♦ 
.SESSION JL 

Tuo-ch^ jns^ r^a^4^^en - t^tfrg^ A simple choice reaction time 
task was given in order to familiarise subjects with the 
apparatus and to obtain a basic measure of key-pressing time* 
On each trial of thi s task * subjects saw three stars on the 
screen to either left or right of center ♦ They pressed the 
RIGHT key if stars were on the right* and the LEFT key if stars 
were? on the left. There were eight practice trials and 48 
experimental trials* 

Stimu lu s < word i-match-i nfi; This task required subjects to 
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. determine whether two words had the same name (Palmer et al * * 
Note i )♦ The stimuli were pairs of common four-letter words* 
The "different" trials consisted of word pairs differing by one 
letter <e*g* DATE GATE ) * with the changed letter balanced over 
position* The words were presented in upper and lower case* 
There were 24 physically identical pairs ( DATE DATE ) * 24 name 
identical pairs (DATE date)? and 48 different pairs (date 
gate)* Each pair was shown twice* Subjects were to respond 
SAME h9 Pressing the right key if the words had the same name? 
and to respond DIFFERENT by pressing the left key if the words 
had different names* 

In the simultaneous condition of this task* the words 
appeared side by side oh the screen with one character space 
between words* The word pairs remained on the screen until the 
subject responded* There were 16 practice trials and 192 
experimental trials of this condition* 

In the sequential condition * devised to add a short-term 
memory component* one word appear ed on the screen for 500 
milliseconds* Then* 1500 milliseconds later* the second word 
Bppezr&d and remained on the screen until the subject 
responded* There were 16 practice trials and 192 experimental 
tr i a 1 s ♦ 

Semantic Ver if iqstion > This task* like the semantic 
categorization task* required subjects to determine whether an 
item was a member of a category* A category name and ah item 
were presented on each trial* All stimuli were presented as 
uppercase words* Subjects were to press the right Key if the 
ii&Ui was a member of the category? otherwise they were to press 
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the left key* 

The category names and items used in this task were 3 
subset of those used in the semantic categorization taski The 
eight experimental categories weret furnitures body part* 
fruit? weapon? clothing? insect? vehicle? and animal* Three 
instances of his : h taxonomic frequency and three instances of 
low taxbnomic freauency were selected from each category* Each 
instance appeared once as a posi tive item and once as a 
negative i tern ♦ 

In the simultaneous condition? the category name and the 
item appeared on the screen at the same time* The category 
name was directly above the item and both pieces of information 
remained on the screen until the subject responded* There were 
16 Practice trials and 96 experimental trials* 

In the sequential Presentation condition? the category 
name appeared on the screen for 500 milliseconds? and 1500 
milliseconds later the item appeared. The item remained on the 
screen until the subject responded* There were 16 practice 
trials and 96 experimental trials* 

Seman ti c Hatching » The semantic categorization and the 
semantic verification tasks involve making decisions about 
superor diha te-suhordinate ( category-instance ) relationships? 
whereas the stimulus matching task involves making a 
subordinate-subordinate or "instance-instance" decision* The 
semantic matching task required the subject to make a semantic 
decision about two instances* On each trial of this task? 
subjects had to decide whether two items were members of the 
same category (Goldberg? Schwartz? £ Stewart? 1977)* Subjects 
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wsre to press the right key if the two items belonged in the 
same c-^te^ory < APPLE PEACH ) J otherwise they were to press the 
left key (APPLE PLANE)* All stimuli were presented in 
uppercase letters* Four instances of high taxononiic frequency 
and four instances of low taxonomic frequency were selected 
from the following categories: vehicle* fruit* bode part* 
furniture* insect* and clothing* Each instance appeared twice 
as a positive item and twice as a negative item* Instances of 
high taxononiic f reauency were paired together and instances of 
low taxonomic f reauency were paired together: there were no 
instances of high taxonomic f reauency paired with instances of 
low taxonomic frequency* 

In the simultaneous presentation condition* two items 
appeared on the screen at the same time* with one item centered 
directly above the other* Both items remained on the screen 
until the subject responded* There were 16 practice trials and 
96 experimental trials* 

In the seauential presentation condition* one item 
appeared on the screen for 500 msec and 1500 msec later the 
second item appeared* The second item remained on the screen 
until the subject responded* There were 16 practice trials and 
96 experimental trials ♦ 
SESSION 3 

Subjects performed the same tasks during Session 3 that 
they performed during Session 2* The two-choice reaction time 
task was presented first and the others were presented in 
reverse order from Session 2* 
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Results 

The resa i ts section is divided into three par ts* The 
first part is 3 general description of the data* the second 
presents the group results for each task* The third part is 3 
discussion of the individual differences results* 
Gen eral descr iption 

The mean reaction time for each trial type was calculated 
for each subject ♦ Data were analyzed only for trials oh which 
the response was correct arid dri which reaction times were 
within three standard deviations of the mean for that subject 
in that condition* 

Split-half reliabilities (odd versus even trials) were 
calculated for correct reaction times and corrected using the 
Spearman-Brown formula* All mean reaction time measures were 
highly reliable * with reliabilities ranging from *94 to i99* 

Each reaction time task was presented twice ♦ Because the 
same experimental effects were observed on each occasion * data 
from the two presentations were combined for each task* with 
the exception of the semantic categorization task? in order to 
increase the number of observa tions* 
Group Results 

Semantic Categqr ization » The semantic categor isation task 
was presented twice* once in an exact replication of Hoiabbam 
arid Pel legri no's procedure * arid then again to increase the 
reliability of the data* For each preseritatiori of this task * 
mean reaction times were calcu lated for each subject for each 
combination of stimulus type ( words f pictures >* taxonomic 
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frequency (high* low)* and decision type (yes* ho)» Table 2 
shows the mean reaction times for these measures* 



Insert Table 2 about here 



The results from both presentations of this task 
replicated the main results found by Hogaboam and Pellegrino 
( 1973 >♦ Positive decisions were faster than negative 
decisions? category membership of pictures was verified faster 
than membership of words? and items of high taxonomic frequency 
were verified faster than items of low taxonomic frequency <p 
<*001 for these comparisons)* 

j gjEglLy^^ ^Hif i cation ( FRUIT APPLE ) and Semantic Matching 
( APPLE PEACH ) * The results from each of these tasks were 
similar to those found in the semantic categorization task* 
Positive decisions were faster than negative decisions* and 
items of high taxonomic frequency were verified faster than 
items of low taxonomic frequency (p < ♦001 for these 
comparisons)* The mean reaction times from the semantic 
verification task and the semantic matching task are shown in 
Table 3* 



2Q 
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Insert Table 3 about here 



Stimulus Matching < DATE date) » Reaction times from this 
task are shown in Table 4* in the simultaneous condition* 
mean PI reaction time was 121 msec faster than mesn NI reaction 
time* Differences of approximately this size have been found 
in previous studies* In the sequential condition * the 
difference between NI and PI reaction times was much smaller 
<i9 msec). The finding of a smaller difference between NI and 
PI reaction times when stimuli are presented sequentially is 
also a very common result* It has been attributed to the fact 
that the physical match* as well as the name. match? mast be 
made oh the basis of the names of the stimuli* since the visual 
trace of the initial item has faded by the time the second item 
appe&rs < Posner * 1978 ) ♦ 



Insert Table 4 about here 



Ttto^Choice Reaction Time^ The mean reaction time for 
right hand responses on correct trials was 276 msec* The mean 
reaction time for left hand responses on correct trials was 287 
msec* 
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Paper arid Pencil Tests* Table 5 shows the mean scores 
for number correct* standard deviations* and range of scores 
for the Nelson-Denny Vocabulary* Nelson-Denny Reading 
Comprehension * and sentence-picture comprehension tests ♦ 



Insert Table 5 about here 



I n d iv i du^Jl j ^tf^ei^ivce s^ 

Hogaboam and Pellegrino reported eight processing speed 
measures: the time to categorize items representing the eight 
possible combinations of high and low. frequency* pictures and 
words* and positive and negative decisions* In our data* the 
reliabilities of these measures were high* Split-half 
reliabilities* based on odd versus even trials* ranged from *9 
to >?7 . table 6 shows the correlations between these eight 
measures and the four measures taken on the Nelson-Denny test: 
vocabulary* paragraph comprehension* reading rate* and a 
composite score < Nelson and Denny's suggested composite = 2 # 
comprehension + vocabulary >♦ The left half of Table 6 shows 
the cor relations based on the same number of trials used by 
Hogaboam and Peliegrino* The right half shows correlations 
based on RTs from both presentations of the semantic 
categorization task* Thus the left half of the table can be 
considered a replication of the Hogaboam and Peilesrino 
procedure* and the right half a replication using twice the 
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Insert Table 6 shout here 



Consider first the left half of the table* The eight 
correlations of RT measures with the Nelson-Benny composite 
range from -*14 to -*31* Six of the eight are statistically 
significantly different from 6* at the *05 level* The 
correlations based on additional data are shown in the right 
half of the table* Seven of the eight are statistically 
significant* Clearly these results are more consistent with 
the hypothesis that the population correlation is -*3 than with 
the hypothesis that it is zero* This statement can be 
Quantified by calculating the following likelihood ratioJ 
(probability of r given that population r = -3) divided by 
< probability of r given that population r » 6)* For r = -*25 
and n=67f typical of data in Table 5* the ratio is Greater than 
611 in favor of the hypothesis r = -*3* 

Hogaboam and Pellegrino also computed eight difference 
scores which represented word-picture differences for high- and 
low-f reouericy * positive and negative items* and low-high 
frequency differences for positive and negative Pictures and 
words* The relevant results from our study are shown in Table 
7f which is similar in format to Table 6* The reliabilities of 
the difference scores were low* and one is even negative! With 
such low reliabilities* it is hardly surprising to find that 
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there were few significant correlations with the Nelson-Denny 
measures* 



Insert Table 7 about here 



Reliability aside* the theoretical reasoning Behind the use 
of some of the difference scores as correlates of verbal 
ability is not clear* Consider the contrasts based upon 
picture versus word reaction times* If the same processes are 
involved in semantic categorisation of pictures and words* then 
the interpretation of an individual difference measure based 
upon differences is hot meaningful* If f 3s could be argued* 
the twr> RTs are based on different processes* then a difference 
between the two is only of interest if the processes reouired 
by one are 3 subset of those required by the other* This is 
the case for at least some models of the stimulus n» ichihg 
task* where the processes involved in producing RTs to PI pairs 
are contained within the processes involved in reacting to NI 
pairs <Posner* 1978)* However* we Know of no such model for 
picture versus word categorisation* 

There is also a problem in interpreting negative-positive 
difference scores* Presumably negative responses are made if 
some measure of the semantic distance between the category 
name's representation and the target stimulus is exceeded* 
Unless this criterion is different for high as opposed to low 
frequency items* or for pictures versus words* one would 

OA 
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expect the rie£stive semantic compari sons to have similar 
Jatericies* This would produce lew reliabilities for difference 
stores* since each component of the difference would be based 
largely upon a measure of the same process* The lowest 
reliability estimates for the measures (and the only 
reliability jnessures not reliably greater than zero) were 
obtained for difference scores involving negative responses* 

This leaves us with two contrasts: one based on the 
difference between positive <RTs to high and low frequency 
words* and one bssed on the positive response RTs to high and 
low frequency Pictures* It is reasonable to speculate that 
"low" verbal people might be as fast as "high" verbal people in 
accessing information about high frequency words* but would be 
slower to access low freauency words* Our results show this to 
be the cese* The conclusion is slightly more interesting 
because the ssme finding is true for Pictures* The relevant 
data sre shown in Table 7* Fortunately* the reliability 
coefficients for these difference scores are above chance* 
although they are still low* 

In summary* the individual differences data presented here 
would not lead one to the negative conclusion drawn by Hogahoam 
and Pellegrino* A relationship was found between category 
identification time and verbal ability* There is* however * one 
ffisJor difference between our study and theirs* We were forced 
to use the Nelson-Denny test as our major criterion measure* 
Only a small number of subjects (26) who completed bur 
replication of the Hogaboam and Pellegrino procedure had also 
taken the Washington Pre-Coilege Test f a test similar to the 
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SAT used by Rogabbam 3rid Peiiegrind ( Footnote i )* 

Short-term memory! A tes.t_of ^cfaaaEt^ s Hypothesis e 
S* Schwartz < 1930 > observed that the semantic categorization 
task contained a short-term memory component* the subject must 
remember the category name while responding to the stimuli to 
be categorised* Schwartz noted that short-term memory seems to 
be only loosely related to psychometr ic«~lly defined verbal 
ability* He suggested that the short-term memory component of 
the categorization task may have introduced additional variance 
that masked the relation between access to information in 
long-term memory and verbal ability* Schwartz's hypothesis 
could be tested by manipulating the short-term memory demands 
of the task and observing whether or not the correlations with 
psychometric tests are affected* Our experiment was designed 
to do this* In the seouen tial version of each task* the 
subject was required to hold the first item in memory while 
responding to the second* this introduced a minimal short-term 
memory requirement into the task* In the simultaneous 
versions* the short-term memory component was eliminated* 

This short-term memory manipulation did not change the 
pattern of correlations* Table 8 shows the correlations 
between the verbal measures and RTs to positive responses for 
word items in the semantic categorization task and for positive 
responses in the simultaneous and sequential versions of the 
other semantic tasks* Only positive responses were analyzed 
because f as mentioned* the models for negative responses are 
unclear* The table also shows the correlation between 
Nelson-Denny scores and the NI-PI reaction time difference 
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score computed for simultaneous and seaueritial versions of the 
stimulus matching task <Date date)* The correlations of sll 
tasks with the Nelson-Denny composite ere all slightly below *3 
in absolute mainitudef end do hot very in ans consistent way 
with the amount of short-term memory involved* 

The correlations between the RT measures and the 
Nelson-Denny reading rate present a different picture* Only 
those tasfcs involving simultaneous presentation of the items 
had significant correlations with reading rate* This is not 
surprising because subjects were timed for reading more 
material in the simultaneous version than in the sequential 
version ♦ 



Insert Table 8 about here 



Aside from the correlations with reading rater however* 
our data Provide no evidence that the short-term memory 
manipulation affected the relationship between verbal ability 
and RT on aiiy of our tasks* Correlations involving 
simuiataneous and Sequential conditions are almost identical ♦ 
Schwartz's hypothesis does hot seem to explain why Hogaboam and 
Peiiegrino failed to find correlations with verbal ability* 

Evidence for a general "speed of access to long-terpi 
memory" f gcjfcbr * Each of the tasks used in this study requires 
the subject tb access semantic or lexical information from 
long-term memory* Semantic categorisation requires that 
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information be acce^ s ^d about both pictures and words* 
Similar ily* the jei* n tie verification < FRUIT APPLE) and 
semantic matching < ^ Pf:, LE PEACH) tasKs require extraction of 
semantic information § bout word stimuli* Finally* the stimulus 
matching task reoiuir** that lexical* but not semantic* 
information be sc^^ 5 ^tf» to whet extent do these tasks tap a 
common dimension of Ir *dividual variation? 

To answer this ^sstion we first considered the semantic 
categorization ta^k* this task involved the classification of 
both words and pictu r ^* We expected that measures based on 
these two types £ t: Uiali might reflect distinct abilities and 
thus be only weak** CQ f v related* To our surprises the 
correlation between p ^fbrmance on picture and word stimuli was 
♦99! This finding * s Consistent with Hbsabbam and peilesrino' s 
data* Obviously pa^^es based on picture and word stimuli can 
be used in ter chari^*^*^ in our statistical analyses^ 

We next asked wither or not the different measures of 
memory access formed * unitary dimension ♦ This was done by 
submitting RTs for F^Mtive responses in each of the various 
information processing ta^^s to a Principal components factor 
analysis (Harmon* 19^ 7 )* The variables utilized are listed in 
the correlation Hi^tri* shown in Table 9* In order to make the 
measures comparable* **^e NI-FI difference score was replaced by 
the MI reaction ti^e ^ore» The analysis was actually done 
twice: once on the f* r H order correlations shown above the 
diagonal of Table 9§ 3 ^d once on the partial" correlations from 
which the effects of c ^oice RT have been removed* Th* partial 
correlations are ^ho^ n belo^ the diagonal of Table 9* Partial 
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correlations were used to provide 3 control for the possibility 

§ common factor would appear that was actually defined by 
the? Ability to manipulate the equipment* the results of the 
twc? ^hslyses were virtually identical* In each case a single 
f3C tt3 ^ wa& extracted? it accounted for more than 752 of the 
croro^h variance and had an eigenvalue greater than 5* The 
ei^ en ^alues of the remaining factors were all substantially 
jes* than !♦ Table 10 shows the communaiities and factor 
ids^^his of the information processing measures on the factory 
for *&ch analysis* These results indicate that the different 
iflem0 p V* access tasks tap a single common factory and this factor 
i£ an apparatus factor ♦ Ah additional point of interest is 

tha* the unrelated factor is very well defined by either the 
S €?rri£ n ti c verification (FRUIT APPLE) or the semantic matching 
(fipf L $ PEftCH) task J both have loadings of about *9 on the 
comfl 0 * factor ♦ 



Insert Tables 9 and 16 about here 



^h an extension of this analysis we asked whether common 
f^ct° h s underlying the reaction time tasks were related to 
coniffl or * factors involved in the verbal tasks* A canonical 
correlation was done to answer this Question < Cohen 3nd Cohen? 
197^ >% The first canonical correlation was *69* and was 
significant at the ♦OS level* ( The canonical analysis was 
b^5^ d On the 52 subjects for whom all data was available* ) The 
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remaining two canon ical cornel 3 lions were not sign if ican t * 
which is consistent with our previous conclusion that 3 single 
factor explains individual performance oh the inf ormatiori 
processing tasks* This result should* however * be treated with 
caution ♦ Canonical correlations maximize capitalization on 
chance fluctuations in the data* Thus *69 should be regarded 
as an extreme upper bound for the correlation between memory 
access and reading ability in college students* 

Is it possible to improve the prediction of verbal 
performance by using an inf ormation processing task that is not 
heavily dependent upon speed of retrieval of information in 
permanent memory? This Question motivated the inclusion of the 
sentence-picture comprehension task in the batters of tests* 
The multiple correlation between the Nelson-Denny reading 
comprehension score and two independent variables* semantic 
matching ( the best measure of the encoding factor defined in 
the principal components analysis) and sentence-picture 
comprehension • was *46* < p <*001 >♦ The partial correlation 
between sentence-picture comprehension and reading 
comprehension ? controlling for semantic matching* was *3i < p 
<*02 ) * Thus the sen tence-picture comprehension measure 
accounts for variance in reading ability which is not 
associated with the encoding measure* This is consistent with 
similar findings by Palmer et al* (Note 1 ) in a more extensive 
analysi s of reading comprehen si on * 
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Discussion 

This experiment was designed to investigate the 
relationship between verbal ability and speed of access to 
inf ormatibh in long-term memory Although our methods were 
similar to those of Hoiabosm and Pellegrino* the design was 
more powerful both in terms of the number of subjects and the 
amount of data per subject* Unlike Rogabbam and Pellegrino* we 
found a positive relationship between verbal ability and 
several RT measures* However* this experiment was not an exact 
replication of Hogaboam and Pellegrino' s* since we were unable 
to use exactly the same test of verbal aptitude that they used* 
Carroll and Maxwell (1979) stated that it was important to 
resolve the discrepancy between Hogaboam and Peliesrinb's 
results and other studies in the literature* Although of 
course this cannot be proven * perhaps the discrepancy was due 
to sampling fluctuations in their study having masked 3 
phenomenon that* in absolute terms* is not a large one* 

Hogaboam and Pel legr ino' s research was motivated by an 
important consideration* On the basis of results obtained 
using the stimulus matching paradigm* several investigators 
have drawn the general conclusion that there is a relationship' 
between (written) verbal skills and speed of access to 
over learned information in long-term memory* If the conclusion 
is sound* then a similar relationship should be found using 
paradigms other than stimulus matching* In the present study* 
such a relationship was found* both for the semantic 
categorization task and for the related semantic verification 
and semantic matching tasks* Another study in our laboratory 
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replicated this result for semantic verification < Palmer * et 
31 if Note 1 )♦ Goldberg* et al (1977) report positive results 
using a seman t c matching task* Our factor analytic results 
indicate that these paradigms all share a common factor that 
mas be interpreted as speed of access to information in 
semantic memory* the canonical correlations < and the 
correlations between the Nelson -Benny measures and markers of 
the factor ) indicate that this factor is related to individual 
differences in verbal abi i i ty ♦ 

Performance in a sentence-picture comprehension task also 
predicted reading comprehension scores* confirming similar 
observations by Baddeiey ( 1968) and tansman <i978)* 
Sentence-picture comprehension has a predictive power beyond 
that provided by a test of retrieval of information from 
semantic memory* This suggests that there are at least two 
mechanisms of information processing involved in comprehending 
verbal material* retrieving the meaning of symbols and 
manipulating meaning in working memory* 

Whether the memory retrieval factor identifiable here is 
the same as a factor that might be defined by tests of speed of 
access to information in episodic memory <i*e* whether there is 
a general memory access factor) is at present an open Question* 
There is tangential evidence that semantic and episodic 
retrieval factors are not identical* Underwood* Bohuch* and 
Malmi (1978? see also Hunt's (1980) reanalysis of their data) 
have reported that episodic memory tests are not related to 
performance on verbal aptitude tests* 

The correlations reported in this and other studies are 
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typically in the *3 range* Verbal aptitude is defined by 
performance oh relatively complex tasks and undoubtedly depends 
upon Knowledge as well as Lipori such aspects of information 
processing as accessing over learned information* Bther 
information processing traits* including the ability to hold 
information in short-term memory and to focus attention * are 
also involved in tests of verbal ability* It would be naive to 
expect that any one information processing trait (let alone one 
paradigm) would provide the single explanation of such a 
complex ability* It does seem clear that the process of 
accessing over-learned material is one of the important 
individual difference variables that underlies skilled verbal 
performance* 
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REFERENCE NOTES 
!♦ Palmer* J*C** MacLeod* C* M** Hunt* E** Bavidsdnr J*E* 
Some relations between information processing and reading* (In 
preparation ♦ ) 
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were inspired by discussions with Steven Schwartz* We are 
Grateful to Simon Farr for suggesting the semantic matching 
paradigm and for his helpful criticism* and to Steven Yantis 
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Footnote !♦ The correlations between the semantic 
categorization measures and the WPE verbal scores* shown in 
Table 5* were low and non-significant* it sp^esrs that the 
difference between these correlations and those involving the 
Nelson-Denny scores is due to fluctuations in small samples* 
when we recomputed the latter correlations using only those 
subjects who had WPC scores* they were also low and 
non-signif ican t * 



38 



Table 1 



Session 



Schedule of Tasks 



1. Semantic Nelson-Denny Nelson-Denny Paper & Pencil Semantic 
Categorization Vocabulary Reading Comprehension Sentence-Picture Categorization 

Comprehension 



2, Two-Choice 



Word-Hatching 
Simultaneous 
Presentation 
of Stimuli 



Presentation 
of Stimuli 



Simultaneous .Sequential Simultaneous 
Presentation Presentation 



3. 



Semantic 
itching 
Sequential 



Semantic-Matching 
Simultaneous 
Presentation 
of Stimuli 



Semantic ■ Semantic Word-Matching Word-Hatching 



Sequential Simultaneous 



ERIC 



39 



40 



TIME 1 



TIME 2 





Positive 
Responses 


Negative 
Responses 


Positive 
Responses 


Negative 
Responses 


High freq., words 


653 msec 


703 msec 


622 msec 


670 msec 


High freq. , pictures 


637 msec 


698 msec 


592 msec 


672 ftsec 


tow freq., words 


711 msec 


725 msec 


656 msec 


694 msec 


Low freq.j pictures 


682 msec 


720 msec 


609 msec 


684 msec 



Mean reaction time for correct responses to each stimulus type for 
eaeh presentation of the Semantic Categorization Task. 
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fable 3 

SEMANTIC VERIFICATION SEMANTIC MATCHING 







positive 
Resp0 n $es 


Negative 
Responses 


Positive 
Responses 


Negati ve 
Responses 


High freq. 


- SIM 


757 m ^ c 


862 msec 


743 msec 


861 msec 


Low freq. 


- SIM 


789 m $*c 


867 msec 


775 msec 


854 msec 


High freq. 


- SEQ 


561 m$*c 


638 msec 


536 msec 


597 msec 


Low freq. 


- SEQ 


589 m $s c 


639 msec 


557 msec 


598 msec 



Mean Reaction times for cornet responses to each stimulus type for the 
Semantic Verification (0IR0~JObIN) and Semantic Matching (ROBIN-SPARROW) 
tasks. "SIM" indicates simultaneous presentation of the stimuli and 
"SEQ" indicates sequential Presentation. 
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Table 4 



ST* MlJ lUS TYPE 
Na »ie Identical Wo ^ds (NI) 
Ph nically Iden t1 c a i Words (PI) 

f liferent Words 1 h the 
ban *i ease 

Afferent Words 1 h 
01 Cerent Cases 

Subjects 



SIMULTANEOUS PRESENTATION 
700 msec 
579 mS ec 
707 msec 

7E9 msec 
69 



SEQUENTIAL PRESENTATION 

497 msec 
478 mS ec 
542 msec 

544 msec 
69 



Mean reaction time for correct responses to each 
stimulus type for the Stimulus Matching Task 
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Si Table 5 



Descriptive Statistics for the 
Psychometric Measures 



MEASURE 



MEAN 
CORRECT 



READING RATE 
PER MINUTE 



STANDARD 
DEVIATION 



RANGE 



5l son-Denny Vocabulary 



58 



15 



27-98 



»1 son -Denny Reading Comprehension 



27 



6 



8-36 



il son-Denny Reading Rate 



301 Words 



95 



117-615 



mtence-Plcture Comprehension 



44 



10 



21-63 
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Table 6 

Correlations Between Processing Speed Measures and Verbal Measures 



TIME 1 

Bel son- Nelson- Nelson- 
Bel son- Denny Denny Denny UPC 
n , , J Denny I Correct Reading Reading Verbal 
Processing Speed Measures Reliabilities Composite Vocabulary Comprehension Rate Composite 



High freq., positive resp., words 


.95 ** 


-.21 


-.15 


-.25* 


.07 


.01 


High freq., negative resp., words 


.96 ** 


-.24* 


-.20 


-.26* 


-.07 


;02 


High freq., positive resp., pictures 


.96** 


-.13 


-.08 


-.18 


.03 


.09 


High freq., negative resp., pictures 


.93 ** 


-.28* 


-.23* 


-.29* 


-.08 


-.09 


Low freq., positive resp., words 


.94** 


-.29* 


-.22 


-.32** 


.02 


.01 


Low freq., negative resp., words 


.95 ** 


-.29* 


'-.25* 


-.30* 


-.05 


-.01 


Low freq., positive resp., pictures 


.95** 


-.28* 


-.20 


-.33** 


.00 


M 


Low freq., negative resp., pictures 


.94** 


-.31** 


-.25* 


-.34** 


-.02 


.02 


Subjects 


55 


54 


54 


54 


54 


26 
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Correlations Between Processing Speed Measures and Verbal Measures 



Table 6 (continued) 



TIME 1 plus TIME 2 

Nelson- Nelson- Nelson- 
Nelson- Denny Denny Denny WPC 
Denny # Correct Reading Reading Verbal 
ng Speed Measures Reliabilities Composite Vocabulary Comprehension Rate Composite 

q. , positive resp. , words .98** -.27* -.18 -.32** -03 -.15 

q., negative resp., words .98** -.28* -.20 -.33** -.05 -.17 

q., positive resp., pictures .97** -.19 -.12 -.25 .83 -.06 

q., negative resp., pictures .97 -.29 -.22 -.33 -.05 -.24 

., positive resp., words .97** -.29* -.21 -.33** .02 -.18 

., negative resp., words .98** -.27* -.21 -.30* -.04 -.16 

~~ A' A it Of — 

., positive resp., pictures .98 -.28 -.19 -.36 .01 -.09 

negative resp., pictures .97** -.28* -.21 -.32** .00 -.12 

Subjects 52 51 51 51 51 25 

• * " • 48 - 
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Table 7 

Correlations Between Processing Speed Difference Scores and Verbal Measures 

TIME 1 



ig Speed Measures 


Reliabilities 


Nelson 
Denny 
Composite 


Nelson- 
Denny 
# Correct 
Vocabulary 


Nelson- 
Denny 
Reading 
Comprehension 


Nelson- 
Denny 
Reading 
Rate 


WPC 
Verbal 
Composite 


:tures, high freq., pos. resp. 


.27* 


-•17 . 


-.17 


-.14 


.11 


-.24 


tures, high freq,, neg. resp. 


-.26* 


.20 


.17- 


.19 


.06 


.43* 


tures, low freq., pos. resp. 


.33** 


.04 


-.02 


.11 


.07 


-.13 


ttires, low freq., neg. resp. 


.09 


.08 


.03 


.14 


-.06 


-.09 


freq., pos. resp., words 


* 

.31 


* 

-.31 • 


* 

-.28 


* 

-.30 


-.11 


-.01 


freq., neg. resp., words 


.86 


-.21 


-.20 


-.18 


.07 


-.11 


freq., pos. resp. pictures 


.48** 


-.41 ** 


-.33 


-.44 


-.06 


-.09 


freq., neg. resp., pictures 


.01 


-.08 


-.04 


-.11 


.15 


* 

.31 


Subjects 


55 


54 


54 


54 


54 


26 
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Table 7 (continued) 
Correlations Between Processing Speed Difference Scores and Verbal Measures 

TIME 1 plus TIME 2 









Nelson- 
Denny 


Nelson- 
Denny 
§ Correct 


Nel son- 
Denny 
Reading 


Nelson- 
Denny 
Reading 


HPC 
Verbal 


g Spee< 


d Measures 


Reliabilities 


Composite 


Vocabulary 


Comprehension 


Rate 


Composite 


tures, 


high freq., pos. resp. 


.19 


* 

-.23 


-.21 


-.21 


-.01 


-.31 


tures, 


high freq., neg. resp. 


-.16 


.13 


.14 


.10 


.03 


"- it* 

.46 


tures, 


low freq., pos. resp. 


.37** 


-.84 


-.12 


.07 


.06 


* 

-.35 


tures, 


low freq., neg. resp. 


.17 


-.00 


-.05 


.06 


-.16 


-.16 


Freq., 


pos. resp., words 


**** 
.43 


-.20 


-.18 


-.18 


-.02 


-.18 


Freq., 


neg. resp., words 


.85 


-.05 


-.10 


.04 


.04 


.03. 


Freq., 


pos. resp., pictures 


** 

.35 


-.38 


-.28 


-.45 


-.08 


-.12 


Freq. , 


neg. resp., pictures 


.16 


.07 


.07 


.06 


.22 


.49 ** 



Subjects 



52 



51 



51 



51 



51 



25 



51 
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Table 8 



NELSON - DENNY COMPONENT SCORE 



Information Processing Task 


N 


Composite 


Vocabulary 


Comprehension 


Heading 
Rate 


Reliabilities 


Semantic Categorization 


52 


* 

-.28 


-.20 


** 

-.33 


-.02 


.99 


Semantic Ver1f1cat1on-SIM 


69 


* 

-.24 


-.20 


* 

-.25 


-.09 


.97 


Semantic Veriflcatlon-SEQ 


69 


** 

-.29 


- - * 

-.27 


* 

-.28 


** 

-.29 


.98 


Semantic Hatchlng-SIM 


66 


** 

-.30 


- * 
-.25 


** 

-.31 


-.09 


.98 


Semantic Match1ng-SEQ 


67 


** 

-.29 


-.22 


** 

-.34 


-.20 


.98 


NI-PI RT; Word Hatchlng-SIM 


69 


* 

-.25 


-.26 


* 

-.20 


-.01 


.61 


NI-PI RT; Word Match Ing-SEQ 


69 


* 

-.25 


-.23 


* 

-.24 


-.20 


.81 



Correlation between Nelson-Denny Component Scores and various Reaction Time measures for 
positive response. "SEQ" Indicates sequential presentation, "SIM" indicates simultaneous 
presentation. Semantic Categorization is the replication of Nogaboam and Pellegrino's results. 
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Table 9 



Positive Responses 
Information Processing Tasks 

1. Semantic Categorization 



2 

.58 



3 

.53 



4 

.50 



5 

.47 



6 

.58 



7 
.5 



2. Semantic Verification - SIM 



.39 



.80 



.92 



.77 



.79 



.7 



3. Semantic Verification - SEQ 



33 .67 



.76 



.87 



.69 



.7 



4. Semantic Matching - SIM 



.34 



.81 



.71 



.79 



.74 



.7 



5. Semantic Matching - SEQ 



.37 



.73 



.85 



.85 



.65 



.8 



6. NI, Word Matching - SIM 



.43 



.67 



.45 



.56 



.46 



.7 



7. NI, Word Matching - SEQ 



.42 



.59 



.74 



.69 



.74 



.67 



DO 



Correlations used 1n the principal components analysis. The upper right 
diagonal shows the raw correlations. The lower left diagonal shows the 
correlations after choice reaction-time has been partlalled out. 
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Table 10 



Positive Responses 
Information 
Processing Variables 


First Order Analysis 


Partial 


Correlation Analysis 




Communal 1ty 


Factor Loading 


Communal 1 ty Factor Loading 


:ategory Verification 


.39 


.60 


.38 


.59 


iemantic Ver1f1cat1ori-SIM 


.89 


.93 


.85 


.90 


Iemantic Verlflcatlon-SEQ . 


.81 


.89 


.80 


.89 


Iemantic Match1ng-SIM 


.87 


.89 


.84 


.89 


iemantic Matching-SEQ 


.83 


.87 


.87 


.88 


II, Word Matchlng-SIM 


.75 


.84 


.79 


.79 


I, Word Match1ng-SEQ 


.79 


.88 


.78 


.85 



Communal 1 ties and factor loadings for Information processlnq variables, based on 
analysis of original ('First Order 1 ) correlations and on partial correlations 
removing variance associated with choice reaet1bn-t1me. 



56 



9 

ERIC 



